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Abstract 



PROBLEM TO BE SOLVED: To provide a technology for detecting the incorrect delay of a 
logic block without causing a significant increase of product cost. 

SOLUTION: A self diagnostic circuit comprises a first circuit 601 generating a clock signal 
for performing scanning operation through a scan path at a rate lower than the actual 
working rate of a diagnostic block, and a second circuit 602 generating a clock signal for 
performing supply of pseudo-random numbers to a logic block and collection of output 
signals therefrom at a rate substantially equal to the actual working rate of the logic block. 
Consequently, the incorrect delay of the logic block can be detected without reducing the 
line resistance by enlarging the line width or providing an amplifier in the scan path. 
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*:51Bt-t-«*»(*:«aHil(S-C«>oT, ±ES BH«{hJ 
a*^{5^ 1^ ^m&^ft 9 tztbCD? a y ^ ff 

[»*«2] JbE*J2£fi8;EI»M:, A^Shfc^oy 
^«^-^iffif^i-5 7t^^-7ai-X • a y ^ K • A—^Sr 

[»*q{3] ±1B» 1 ^fifclslBtt, **f**BfE]B<0 
rt»"C4fi!tSft5f^ b?* y ^{g^my v?«ffiSrfT 

[»**4] ^yy^D^i, 7!)^7n 

Ifig^n^f^yn y ^C0«H4tCl*J$:LT±IE7 U yT 3 

co^- Kag<h Sr*A/-e*5»** 1 7^ 3 cofSLh,^ 1 

WWOfMBftKW] 
[0 0 0 1] 

[0 0 0 2] 

■ "r* h' (B I s t) @B^*abnrv^o ^^db 

ISTElBtt, ^^t^fl^t7^ ^7'7n^7 3 

a»«**lzJ:9*^3FJxfcJifiia*S:, J***:"** 

^iDT7!i 7 7'7n^7 9 i:A^ (* * * V >f ^) U 



"ay? is</UX-T*7!) y 7"7 u y 7* X «9 Srffi^J 
U n y? 2"C*i7 U 7 77D ^Cr--? £ 

&9&tf) 8L ^ £iiDT "7 y y 77n y 7 9 

O^-r-^fe^-^ffiBllTEEIlBi-* U^t>77 

h) o zoi&m&mvmL,. wss'jiimLs i 

^<DI£m^— — ^bktmirZZ. tizX <9 L S I co 
^m^^rfOo *<n£ot£B\ STKifttf, *WB<a 
f^^fcUBb-ffcL S I 7^* h?^"Ttg£ft<5fctf), ^ 

[00 0 3] W, BI STHIBl:o^TEfSntXlt 
(Omt Ittt, 19 9 1 Academic Pr 

e s stfcri*e>3MT$ftfc TDigital Circu 
i t T e s t i n g (1146-1681) J #fc5 0 
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[«Wtf)»«;L-J:9it5lli] ±ISb/cB I ST^ 

[0 0 0 5] L^Lft^b, -HxC^^rtW^liLS 

16fP'5r«8ftKW"Srff *5 :ifl -y^^-e^fl -*§-S 
®£2fp*:3/ctf>K:, {t-§«SM8S:JE< LTffiMffifct^jfi; 

[0 0 0 6] «P^C0|WI1 Md d pC0^^ h<30^C*Ift± 

[ooo7] ^w<Dttm&mz^(D{&<DBftkmmte 

[0 0 0 8] 

[RiSrDffttSfcftofS] *Ws:*3^-cBI!*$ns 
«W0 9^ft*Wftfc^^«5*lSI¥^KWi-4x«Tffi 

[0 0 0 9] -Tft^^, W-^Sr^^^^lB^KW-afn 

t>^<!:, m^n y ^<oea*»ofc«)<o*{aa» 

*****6fcftO««a*«4[aKi*r*Lr-C**# 

si 1 *i*[H]B^ . ±iE»ay n y (o«faa«co-et«& 

S VilEtt n y ^ ^ t, 00 ttj ^jfg- ^.co Sr ±IEf feS 

ay? m %-&£.m-tz> m 2 s^as t sr*Ay-e±ia § b 
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[0 0 10] _hlELfc*RfcJ:JxH *1±AB»S<1 
*»«fclS< UTiB««ao(B*lS:Blofc9, 

se« 2 ^MfcsBtt, ±!aasisy o ^ — cosaeaa«fc«o« 

[0011] CCOi ±IESB2£j*lElttll 

[00 12] ~ 7c, ^^r^r w^^^r^LTtT^n^^^ 

-5- x. «b ixrt: *K£|5 ^ n y * « * £ coffee? p 5 fc tf> cofS 
3Sfd^— htSr^-CJRl4*IHIS«:«j«U ±ISKS 

Wf9 * y?m j &*£ij&'tZ>£ olz1rM1£^\ 

[0013] $ blZ y ±my V ^7n s/^l 71/5/ 
[0014] 

[3BW<^SHfiO»«] HIl 5 Mil ^PJf-^/f^^aS 
[0015] H15 K^£ix58|gL S r fl »^*JR 

v (dram) &mk\sit^#mmisii&-?ibv * a^ 

153, 7 KU^ffel^o A^Jt 2 — ^ 

tSl^o >>^152, ^J^yH56, ffi*^ * ' 
Bll^oy^l5 4, BJ^lHlBl 5 s/XViSftWrEI 

- -[0016] ^^U-7^hl56fl ttlfMt^^ 

tRO^^-y -ey h^K*tblx5. A^talBl 5 3(1 _h 
E^^&y-^ty h 1 5 6— <D*#iA^x — Ku^ff 
*Sr*9 5itrfcie>lcK»t?>n5 0 T Ki/^ttlT'o y 9 
15 111 _bteA^{H3£g 15 3 ar^ L tSi 9 i^^tlfcT 
Ki/^ff^72- Ki"£ 0 A^f-^?^l7'n^l 
5 2*1 A^HKfl 5 3 Sr^LTBlfl&Sfrfcy*-** 



T'lHlBSr^tfo Ill^SH 15 511 ^H->hl56 

^r^^tfo SBttKrEIBl 5 711 7Ki/^4l^D 
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|Shft7'Jy7 F 7ny7'Sl5 8 l 7K^«i^o 

^i5i ^a^V— n >^i5 2 <o«a»cia 
pyM5 4<3ostr^^ia«$n/L7 y i 

6 0, SO'ffiA7-^I7n yM5 4 0«Si£Et 
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ay9 1 5 l^f-^I^n y ^ 1 5 2^e>C0ffi 
^f-^^7y ^77D s/7°S¥l 5 9l:ioT«»J 
^ftd'sEI* £ ix# v v/< ^ ^r^r LTil^S ^ ix 

7KU7M^ny^ 1 5 lfA^f-^il/n 
1 5 235SE*^»flFi-5^5^&*JSiJi-*^^^'r 
#So IS«l:iuAT-^ttiyo y ^ 1 5 4^»|fofc 

ft^saiasLfttt^ y >>^°^a 1 6 0 ^it4i 

vy9\5 4\z5-^<b>J^tzm^<bmJjT — -9t&m7** v 
M5 Afrh<0\&tl : T'- y y^7D y7gl 6 1 
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- 3 IdA^ ^iX^^fSSL^^^^ 5 fcAo«caa»« 

t>*t><DlB&k$:±i'9 b-tZ>tz*b<D± \s9<9 4, 7y»> 
7 7'2-4 - 2- S^bOffi*-^— ^SrEE*f-t"5 

tzbb<DT- 9sms 5 . saffiia««^« iprpgi 

3. ^— ^E«M»5*cA*aFlx*^ p s/^S:^f»i-S 



(4) 



&m 2001-91590 



*n y*£/£.@&6&^T*/5g5 0 
[0 0 2 0] ilEffiiyo y? i ^ Wtr*JPfi$n4H^ 

[Hi 5(:.T^l5AW-^ai7'o>y^l 5 2i 

1-2-3, SO'7 l J ; y7'7n77 5 2-4 1 2- Sit, 
\E1 1 5 13.^^^5 7 y yy'yn y^Wtl 5 8 GO— fflL & 

y^nyT'Kl 5 9.©-»iSft5, 
7n^2-l-2-5ll ****** V^ffefclStth 

[0021] ±ie<^«jS;»c:*3^t, dramStMU 

?SIL S I 1 0 OOilftttflsfcfcv^tt. x-^A^D 

1 — D 3 ^-t jl^iXitJCi"* "7 H y 7 9 7n 7 7'2-l- 

2 - 3 S:^ UXttlT^ a y ^ i |c Sft . 
(C^of^P y * 1 ;*»b<affl^7*— ^ttttfti-fi-? 'J 
7 7 , 7a : y7'2-4 1 2-5&^LT«&HR— fcH2j3 
iXOo ^com^, 7^y7'7o5/7'2-l-2-5ll 

y^^rit0K6lwJ:oT4fe*S*LSa** a y *« 

[0 0 2 2] Sfc, iB^tBflw&^Tte, iru**4*r 

^bx«jHSL««&Bi*3^fcos«aa«* s 7 y^ 
a 7/2 - 1 -2- 3tce*sn, tsa^a y ^ i (zgt 
ftSftSo tcot^. ttm-fo y* i ^e>uj*s^fc-r 

-■^^7'Jy77D^/2-4 1 2-5 *rft»S^L5 0 - 

tlx - * 5 -effiHi S ;h,T d> fcB2> £ *u 5 «, ^ ^ 
v Hi ^} 4BHF- SO^btli*^ i\tzJr— * ^ - * JEJHigg 5 

r. <k»cJ:9 . SfeS^n y* laUEft^ttfEUT^S;^ 

* nr y^«4lHlSS6^t)«4JnfcIl^ c y*{f 
fSCKl^, *2»tW*ay*ff-^SCK2j&*teffl£ 

[0 0 2 3] H2^tt±|E7 'J y7'7n 7 72- 1-2 

[0 0 2 4] ET2 (a) IZtf^ZxZ) <k 5 t-, COQ^y 3/ 
^7oy^ 77«L1^7^«L2H^ 
^£*lT6k5 0 Dlt7-^, SIll^^W^ CK 
ttiift*a y*<l-^\ S CK 1 tttfcl»»r* a y ^ {f 
#\ SCK2ttm2i£|Sf*ay^{f-^ QMIWB;- 
Kff-S-, Qttffl2j{t-S--C*>5 0 

[0 0 2 5] ilftfbft^iS^Tte. gl»o^|f 
^SCKl, »2»Wr^i3^^«#SCK235S*Jcci — 
i/^^^So Cooir §\ ilft* a y^ft-g-CK^Sn 

ilft* a ^g^-CK^W i^^co^^te. ^raz 
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[0 0 2 6] »2ttlBr*ay*ft*SCK2 0»ari 5 '^ 

y *{f-§-S CK 1 tf*a — U-ivUGOi fB/-KQM 
tt 1 *>f */Mffl^tt8ttl»a s «ft£;IX. iiflf* ay* ft 
fCK^a-H/K ^l^lff* a y *{f-§-S CK 1 ri* 

i^>r*/um<oai*ttattttds«»$ax-ci^So iift*° 

y ^fttCKtfM U-Ou, miBWt? a;y *{f-5§-S C 
K 1 ^n— U^/uco^ £ . cfPfly — KQMtwf* 1 * 

Mootsa^fii^^ * ■* s fcig $ n 5 0 

[ 0 0 2 7] »l»W*ay*fr§-SCKl7*S'W 

/ucom^^-ti:^, «ft*a y *ft-§§-CK, 
ay*ft*SCKl. S O e W2»W* a y*ft*S CK 

[0028] m3\z&£^tm\M)'mi 5 7cosb^-*>r 5 

[ 0 0 2 9 ] H3l21*StL5ct >-»J->f 
4x5o :cx\ ^^f Vi^-Y */K **-Y>T$\* 

[0 0 3 0] *fc, T hv<>^X?ti. Hiypy^fiOr 

[0 0 3 1 ] mi ^^0^ 601(^^^f7h^P7^ 
ff-^-TCKcOAL^_b^ { 0 , ^^.T^^i^^^^^a 
ft* a y * c KSl^S 1 t^ltr* a - y ^-s CK 1 
i^^ix, ^^rtW.>, ^^-V>T hfflC0^^-V>* 
a y *«-S-i: LT7'J y^^n s/^A***L-5 a |@«t 
tC, h*ay*fg4TCKCOlz: , t)±^«9AE* ) T^*9 
iy^5>#* $ tlfciift * a y * fg * C KRO'* 
2«£»f* ay *ft*S CK2^*ny*T K^<>^fflco 

[0 0 3 2] H4fclttjaftl|im^*?Jt4* a y *ff^-C0 

[0033] B4I^*^% J: -3tw, iiftibfNc&^T 
tt, JSl»*f*ciy*«*SCKiatf*2tWff*ny 
*ff-^-S CK2^*i:o-u-<yW:i/E$il, 51ft* a 
y *ft-©-CK^7 y ^77p y7 9 [:AA§n^ 

[0 0 3 4] i5 (a) tZtt±IS*ny*£fiftH]i&6CO 

[0 0 3 5] H5*w*Six5 J: _h!5:/a y *^j* 
@^6li, A^^iXfc* a y *{f-^S:iS{ffi-^fc^oop 
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6 0 1 t . ±faPLLSrrt«i-^^2^lHiSS 
602, jkunsm?— h 6 0 3 - 6 1 2 i^^lt 

[0 0 3 6] Jita^ 1 4/&(h}&§6 0 1 let*, DRAM* 
tlflfcffelLS I 1 0 0rtt*S4SWcf^ h*n*y 
^ft^TCK, D R AiM^rflKt/cfraS L S I 1 0 0 (O 
tmfrb&V&zii'ltitm? ° ^{f-§- C 1, C2, ,5 
O^JfflHf-§-^ LT^)y7 hff-^-s hi ft, ^e- Kffl-§- 

W«»KS<5l^T* n y^rfa -5§-L S SD-A, LSSD 
-B, CCO^ n > >{f-5§-L 

SSD-A, LSSD-B, L S SD-CH TrtL^H 
f£a<50T > K^— h 6 0 6 , 6 0 7, 6 0 8^^1 
3o »l4fe'filElHlte6 0 1 ^e>CO^n s/*fS*L S SD- 
Att, I^(D7y h*y— h 6 o 6.satr^- h 6 1 1 

raaiiiK^ai*$ixs. HiM6 o ia>e>co> 

n v?m-%-L S SD-BU«S07y K^- h 6 0 7 , 
t7^h 6 0 9, 6 1 0 *^i"5^ <b(C J: «9 n 

B60i^e»«o^oy^flttLSSD-ctt, m^cor 
> K^— h 6 0 S , JkpifrTV— h 6 l 2 *^i-^5 c £ 
1^982 f£W^ n y > (f^SCK2^ LT«iS:0Bfc: 

[ 0 0 3 7 ] * 2 £/£[!]& 6 0 2W\ T-^h^oy^ft 
^■TCK, PLL^^rtWf^PLL-scan, 

*X, Y , Z^X***t, -t*U£*<H*-C, ^n-, 
^{f^-LSSD-A, LSSD-B, LSSD-C^t 
/&*tl£ 0 ^2^^[Ugg6 0 2frh<Ot n y tit^L S 
SD-A(t ^7^- h 6 1 1 Sr^-T^r t\ZX 9*1 

5o S?2 4/&[E]Sg6 0 2frb<Ofu yffS&L S SD- 
B te, try- h 6 o 9, 6 1 o £r^i-<5C£tc J: «9il 

fit* p y^CKi LTSglllSlcai^Sn^o IB 2 
t«6 0 2HO^ny^«tLSSD-Ctt, * 
7^h6i2 Sr*H-5;i tic £ ^2ilr^ p 

^■sck2 t uraaiaKfzHi^sixSo 

[ 0 0 3 8] [11 5 (b) ia*±E*n y *£j£ig»6<0 
[0 0 3 9] ^ n y*4jft[3K6 0lM1^e— KUltt, iS 

h\ Cl/C2y7K-K, PLLy7h^-K/)^ 
5 0 ^^E— Ktd^l^T, y7rA^n>>^7 s y s - 
CK, ^Ci/^ff^TCK, 4MB*n y*«#C 1 , C 
2 . K« ^-Mo d e , >y hlm^S hi f t, PL 

L73rty||fPL L- s c a n , ilSt^ o 5, ^ ff -g-C 
K, *l»»r^By^flr*SCKl, *2^ay^ 
«^SCK2^tt*RI|§l*, 0 5 (b) tc^$ix§ii9 



"CfcSo Tdon 1 t c a r ej liffel^terf 

[0 0 4 0]. ±ffico*/Sl:*5>^; PLL7^tWf^- 
P L L — s c a n^P-l/^/WC + y- h ^nfc^P^i- 
*5lr *Ttt, -f * 6 0 3 —6 0 5<OliJ;ftJ&gri5'»r 

U-^u^&O . *acDT> K^— h 6 0 6-6 0 8 

tt*fcsnacta*feWi±j*Ei!S6 o l^bHjasttfc 

^D^Vjg^-LSSD-A, LSSD-B, LSSD- 

C/^l«sn5o *i±fiKll]g56 o i*>e>co 

* n > * (f -i-L SSD-A^»1 ny? ft » S C 

K 1 <t LT^aSSS^tb^ Stl, m l £/&H]£§ 6 0 ifr 
t>(D? n ty^ff^-L S SD-B^M^ a . y CK 

t LTfgaiHiK^m^^n, si4«6 o ia»bco 

*n y y-ff ^tL S SD-C^»2ft»^D ^y^ff-^SC 
K2i L-CtgaiUSS^IiS^S^So CC0-?-n >y ^(§4 
ft, 7>^t^PAS S^^LTtT^X^)7^f >i 

IE1SS6 0 2 -*C*3l^T», ^n^||^LSSD-A, L 
S S D-B, L S SD-C^M$tol\ 
[0 04 1] WWU, PLL^^rtvlffPLL 
-sea nZ>>W U-<yK:7t- h $ ntzMT^ ioU 

!24M6 0 21:J:oT^P7^(f^LSSD 
-A, LSSD-B, LSSD-C^M$iX, 
aSBKi-e*SixSo CCO^ a -y ^{f-i-^, ^ay^ 
7hv<^ffl<!r^x, ttiypy^lt, ^«l7'o 
y ^ 1 ^c0«fiaa«<Ot*j»XLW»3a^n : y ^ l ^fecoffi 

tim^coum^. s»'o^ ico*ttffla*^fi 

[004 2] PL L7^rt7MPL L- s c a n 

-^ 6 0 3 -6 0 5 CDUi^^a^n — U-<yU ^ $^U5 C 
tl:<t»), 7>Ky-F 6 0 6-6 0 8 ^*Stt*lfi t 
1 41*08 6 0 1 ^!bco^ p r/^fS^- 
LSSD-A, LSSD-B, LSSQrCIl 

[0 0 4 3] i6 ( a ) Ctt±"IB* 1 ^^0^ 6 0 1 CO 

[0 0 4 4] h ^ oV^fS-g-TCKCD^yv^fiittlSr 

a y ^(ffTCK^S^^y yC^lt^ a ^y 
■^StCK 1 ^4^$n. 7^^ h * a y tm^T CKcO 

eil^o d ^ ^If^-C K 1 Ij:t7 ^ - h 6 2 ^it q 
C ^rCJ: 19 ^ o vftg&L S SD-B 4: L-Tfcb*S^ ■ 
^ c 5/^fS^-CK2fi, t7^h6 3M7yF 

y- h 6 5^^i"^C^^i:*9 y^ff^-LS SD- 
AibTU3*Six4. £7t, ±IE3i-ry— h 6 
m-!=r\t'&&(D^>;<—9 6 4-eR(ESftfc«i:try- 
h 6 6W7> h 6 7 &ft-tZ ZtiZX *)?*y 
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?m4h SSD-Ci: UTttl^SixSo 
[0 0 4 5] i6 (b) \a*m6 (a) 

[0 04 6] ii^Sb^^— KKfcl^Ttt, h^ny 

^ (liStt "0" ) 7?fc!9, Ki*Mo d e*5n- 

(<<) q Z (DiMS . isxTJ*? n 
^Sy s-CK«^o y Z^%b LT^SIhJS^G 

r*h c<o<b#, h«»s h i f t tesag 

[0 0 4 7] TCK^yh^e-KCio^Tfj:, isXTJ* 
^ny^flfSys-CK^a^ny^lfCl, C 

Shi f trt^f u-</u (fiStf "1" ) b£tiZ> 

tiy v^tttBEIlSe 1 frh<Ot n y-^fg-^-CK 1 , CK 

3* h ^ o 7 ^ ff ^-T C K^)i^±^ ^ x ^ y'(:p]« L T 

f^ x ^e— Kfs-^Mo d eW'>7 hff *S hi ft ^ 
W t^/ucofctf), ^ a yfis^L S SD-Clj;/^ U"< 

[0048] TCK^n^T K^i^^E— Kldfcl^rt 
tt, is*TJ*t n y ^ff-g-S y s -CK, * v ? 

ff^-Cl, C2^n-u^J|x N ^e— KftfMod 
e S:t>'^>-7 hff-9- shift u^/ui: sns 

T^y>>t*tti[Elft6 l^e>c0>py^fltCKl, CK 

ff^^n, ^ n y&im-L S S D-Ctt, ^ns/^f§* 
CK2^ y^-K'Sg^if:^^ £ix£ 0 
[0 0 4 9] Cl/C2v/7h^e-K^PXfi> 

u y yMf^S y s -CKM'T^ h * a y ? ff 
TCK^d-1/^T\ ^e— Kff^Mo d eW'>7 h" 
ff^-Sh i f t^-f U^t^n^ (~) o C<7)^ — 

-^-Cl<h£ix, ^□^^(ff LSSD-AliM^n-y 
^1 ^-C 2 t £tb£ 0 ft, ^KfffModeSO''>7 
hlf^-Sh i f t^^fl/^Tfc^/cA, ^a^^ff 

" [0 0 5 0] ci/C2^P7^7Kv<>^ j e~K(:io 
l^Tf*. \s*"rJ±? a s/ ^{f-§-S y s -CKMr7 K 
? n s/^ff-^TCKsftSn — U-</UT\ Kff-§-M o d 

e ^/N^f u^</K *>:7 h flt-^ S h i f t #Sn — l"</\sb 

^ a 3/ ^{g-g-c 2 tfW 6 4t?&1R£intiih<ob 



[0 0 5 1] [17 ( a ) (Ztem 2 6 0 2 CQ^/Sc 

[0 0 5 2] 7'Jy7'7a->77 1, 7 2/5^iiX<) 
wdrtwj:«9, PLL7^rty(|fPLL-s caii^rf 

«$iX5 0 7 'J ty^Tn y77 2 O^Rteffl*** 
hfcTV K^— h 8 0<O— ;fr(nA;&»^e«*iX?>« -7 
ij yy'^u y77 2C0SS[±l^ff *7 7 3 cO 

tj^:/ hBB*&S:Jfi*i-S« ^-<b LT^!£7J y*>-? 7 3 {i 
feii^n^c ZCDft 7 3 CDtBT^-ff -§-C o u n t 

[0 0 5 3] Jb!EJfcRS7 4, 7 5, 7 6 <Dti&5<D At) 

ST-icte. b r s TKitetta* n ^ *r hv<>^cofc^ 

TS:*i-(ttfc Six, hT«*$ix-5o 
itKc^7 4C0[±l^{f 1o 7 3C07J 9v hffi* 

Sft, Jt8S7 6<Dffi*fS-S-tt, *^^73C0*!>> 

h *^5 0 7 4-76 CDttl^im^-tL ^iimt 

^0O^>/<— 7 7-7 9 Hlt^t^Ty K^— 

h 8 0-8 2(D-^(OAJ3$^{Zfcm£i'lZ>. T Is Y¥ 
— h8 0TS4, ^/<— ^ 7 7cOtti7^{f-^«i:^ 7 

3 ^coT^ Kteg^#?>iX, TV K^— h 8 1 "Ctt>r > 

/<-^ 7 scottiT^ff-^-^^^v^ 73^ry KttS^s 

T> K^r— h 8 2 "Ctt-f ^ 7 9<7>aj**fS" 

^-^7j 7 3 fc (or is Ktta*s»bix5« try- 

h8 3*Cj:f9, 7 y K^- h 8 0 wffl*** i 7 y 

V h*y— h 8 1 cOdi^lfS^i -7 'J : y 7^70 :y -7*9 0 tZfi 

7'J7 7-7D 7 7 8 5(0!ijM^3:, T > K 
h 8 7 co— ^A^MI^ceasttSir.t tt 

^607 i; j/77n : y7'8 6 Jce*Sn5« ^ l J y^"7n 
y78 6oa*fS-9-t^y y»BlHlB8 4codti^<f-^ 

(ck2) tcorv K»ia^»bix, c^i^^o.y 

^(IfLSSD-AtJMo -rrt-T, 7'Jy77D^ 
■7 ? 8 5 CDttitim^t. ^yistkm\slU8 4<omj3b(07 

V K»iaS:*ftSr> K^r- h 8 7^K»tb^, ^ICOT 

V KJf— 1 <t 8 1 (O&Mt^fr. M$k(n*Tf - h89 
^^"T5^ i IZX *5 % ^ a y^ft S S D-B b LT 

SCO -7 'j y^7n >>79 1 ^iMT^v^f 40K9'2 
^61^X^0 ::T-, 7IJ7 77D779 0, 9 If* 
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[0 0 5 4] * a y$T ¥ /<l/ *<Dtz$>\Z"r * V 2 ° y 

— ~7*) 9 3^g(7 6^^)o ^lOP L L 9 3CQtB^|ff 
cO±IS/^^^^[H]Sg 92^oy^ Sffi^F-l- AT} £ 
ixSo ZCO^ n 5/*?6£»9 2<D—jj<DihJ3m* (CK 
1) tt*«oyry- h8 9«:^LT^»*Ul**fc. 
o y#?£±ig9 2<DtiLjj<D\h?}m%- (CK 2 ) &&(OT 
> K^- McJ: 9T>- KlftS^^#btb, -t£>ttJ»iS*# 
y L S SD-Di L-T^^H^i^^^ff-^^ 

[0 0 5 5] El 7 (b) JZttlBia (a) (Z^$H^)^2 
4*08 6 0 2 0»ft^fcfflj&s*Sft5o 
[0 0 5 6] K^-r-^. h^e — KtC&^TH 7^ h * n 

*ff S-S D-A, L S SD — Cl^o — u-<yu1c@^ 
£*LSo 

[0 0 5 7] KKlfc^TM:. i/*TJ±? n 

y^flf Sy s-CK^o-U^/K PLL^^r^yff 
^PLL-scan^W^tSW (^)o C CO 

ytm^T CK<DAZ:^_b7^ v^SBi-Sff £ix 

So Sfc, ^ p y ^fff L S S D - Attx y ^fttBlslS 

[0 0 5 8] ^ o y ^7 K^^^*- KUfcV^li, > 
^fA^ay^fif Sy s-CK^a-l//</K PLL 
* * >ff PLL— scan U^</U £ £ Jx£> 

S S SDH PLL93 (D&Mt^zm^^Xl&i&Zfo 
So f*K ^ny^MLSSD-A(j:n-U^H:i£ 
£4xS 0 

[0 0 5 9 ] 1219 (a) *rtt_hffi3iy^SHmH]H6 1 <D 

m&m^zti, mo (b) tfiitort^#>f s^a* 

$ H S o 

[0 0 6 0] ii*^oy ^ft*CKS:jffiES-ti:4fc*(0 
ilMH]^6 1 1 t, ^icogJ£lH]gg6 1 

7> Ky— h 6 1 2 Z<Dmm\s}%£6 1 1 C7){±l^ff^- 

<D/Ttf— V 6 1 3 ££^A/T*/£;S 0 -LISTV K^— h 

K_P»3L7t^ n y *«»C'k'i *S»biX, /TV— V 6 



[0 0 6 1] |SL ±|E^y v^fcB[£lSg8 411 lEx * 

[0 0 6 2] 110 (a) \Z\t±K^<^±^\sm 9 2 
B10 (b) \Z\**<DW)tfF#'( 

[00 6 3] 7!ly7'7ns/7'10 1 1 102, 10 
3, 1 0 4d*->y— X«jttSKa c 7'Jy^7ay^l 

0 3 (T^ai^m-^^ 7'J777D>y7io 4 09f±}7jlf-^-i: 
07> KfSIS:!#57>' K^- h 1 0 5^(t6ix, - 
C0T> K^— h 1 0 5 COttl^m *tf«S©7 'J ->77a 

yyioecessMo tit:^7'j«>77P77 

1 0 6 (D^in^tmiZZ a y <7{U^rC K fc 0OT> Kfm 
l^#5 7yKy- h 1 0 8, iiSf* a 7^(f^CK^ 
KS£itSfc£>co-f ^ 1 0 9 „ MCCO-f >^ 

* 1 0 9(0\hMt^t±.my V y/7n y^l 0 70Offl 

• ^{f^^^^^Kf^S^^Sfc^^-^vKy- mo 
^R»te>*l2>o ±fSTV Ky— hlO 8 0*5>* n.y*{§ 
fCKL M j e^ft/CK2^f#bil§ 0 
[0 0 6 4] ill ^tt±|EJt«HIB 7 4 <0«*«*S* 

[0 0 6 5 ] (Hi l K:**£ix4 J: 9*-, -LfSltiKSSg 7 
4(1 i + 1 fi(Ofl3tBI 741-0-741-i d s fe-& 
$*uT/&So lUMi^AO, Al, -Aitlt # 
^y-^ 7 3^b(o8ftk'y h*^(t^ s A*Jn, 2 
AMi^BO, BL : »B i i^H hfll^K 
- SftX^A^^tLSo i+lB(OfKR7 4 1- 0-7 

4 1 - i fiSi^ciH— fllfigi Stt5<7?-c, ::Tfj:o# 
s ofiJ^as 7 4i-o <o«j5g«i^ov f«0^f^pj-r 

So 

[0 0 6 6] t:" > h A 0 t If y h B 0 <h ^ ^ ^ /U— 

111, ;px^^?yU-^7y-H 1 l«).tilA 
# ft*i: try h AO ^r^rv KMl»S:?#Sfc»<OT> 
-H13, ±IE3i^^^yu— v^^^-ry— M 1 1(7) 
tb*« -^SrKtei-Sfcfeco^ ^ 112, Z_(04^ 

1 1 2<Dttitim^tm^-f $ ^vm^t<DT^ 

11-3. 11 4<D*Tmm*nZ>ti!sb<D*TV— h 1 1 
5^R*t5>iXio -<7)^T^— hi 1 SCOhH^ff -^-Hf^ 

tti-sw^a^ftsr^ k^t— hi i 4*re**n 

' So i *S<7?2|siJ3tigK7 4 1 - i (ZjottS^T^- h 1 
1 5^fe 1 tf* h^lt»»*^»biX-5« T KU^ 
AbC.^t^fl^7 4 1 - 0 \Z$dtfZ>T> h 
1 1 4 CO— *-^)A*4H-¥-tt»«ffiffll«j«V d d (/N-T U 

[0 0 6 7] H8JCttJblE^ny^4*HI»6 0l¥tt4 

[0 0 6 8 ] [!8[wio^T, a ~ g ttH 7 fC*5*t43E* 
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[0 0 6 9] c^-e, ttBi-^Stt^^-rW^iKlftK 
h^D y^ff -§-TCKco l ^/uco^Kt 

il^J: P L L 9 3CJ;oT«Jil^n ^ ft 

*CKVIt 7* h*n**«»TCKJ:9 tiJilttCfC^ 
S5<* ^ CO i; 9 ^ ^ o 7 ^ (f ^ C K V Cl^l □ y 
tTY'^sTs (ACT ^ h) #fr;b;h,5o t&si~*U£* 
ACr/Ml m^ny^ l ^HBR<Ottf^MfiWc:« 

^T^-T >7 M£Ol>Tf4, PLL93CJ:ot4 

[0 0 7 0] 112 (a) JCtt±IB*!?>^ 7 3©ij8 

[ 0 0 7 1] 73/ 732-1-732-i, f#ftil 

WffeSfD^r- h731-0~73l-i, 7 > R y~ h 
7 3 3 -0 — 7 3 3 - 2, — j&«R*t b*lZ>o 

[0 0 7 2] 7 y^EIB 7 3 2 - OOOiii^fH ^A 0 hUh 
tffiOTSVd d ^/uio#flfcfl»3BfP3&s#«fc»tta 
fn^— h73i-0ia l 9*«6 5>ix/ - -t<OUi*l«#^7 
i/^0^7 3 1 -0<OA**»^«|&SiX5. «T±tfcO 
7c«>, 7S/^EIK7 3 2 -OCOfcti^ff-^-AO <hSlfi[l 

tiv'd d ^ryKf^ryK^- h 7 3 3 -oc 

[0 0 7 3] 7 s/^Hlffi 7 3 2 - 1 (D\ti1j\m ^A 1 T 

> V?- h 7 3 3-OOOai^fH-^l 2 a <0#4feftlft3 
ftj&sgEteftiagft^— h 7 3 3-ll:±9*A bix, t 
<DtU^{1^7^^lH]£S7 3 2 -.l<DA*4H J FtwW»&S 
tb5 0 tff±»fc0fc», 7 y*f~W&7 3 2- 1 (n\&J]\t^ 
A 1 tTly Y¥— h 7 3 3-OcottJ^ff^-l 2 a t COT 
V Kffiia^T^ K**— h 7 3 3 - 1 ^±oT»5>ix5o 

[0 0 7 4] 7 7flEll8 7 3 2 - 2C0£b^ff ^-A 2 £7 
v K^— h 7 3 3 - 1 cotti^im-^1 2 b ir^S^ftlfeS 

^ummm&mu>f-- h 7 3 3-2W9 * 

com^m^-^7^^[£]gS7 3 2 - 2<75A^T-^««&S 

A 2 i/y K^— h 7 3 3 - 1 C0£fc}^{f 1 2 b £c07 

> Kttl*7V K^— h 7 3 3 - 2 ^J:oT#bixSo 
[0 0 7 5] 7 ^IHB 7 3 2 - i GOtrj^ff ^ 

?D^— h 7 3 1 :— i \z£ *)ifc#>b*l^ ^cOLti^ff -5§-;^7 
s/^EI£g7 3 2- i OAa«^teStt&£;h,<5. ' 
[0 0 7 6] £fc, _bfE7 5/ ^0887 31-0 — 731 
- i CO U ir y h^^R^li, * start 



SS73l-0-73l-ift, iltt* n y ^BfCKC 
[0 0 7 7 ] 012 (b) frttJbfa#7>'* 7 3<DSb^ 
[ 0 0 7 8 ] 7 Mf*/ start ^□-U-<;MC 

^A*$*tSS*C* h *4x (7'J 7 77 n-y7'7 2 

<nffiff-S§0 t ^rtiici^^^^^ta^AO— A i 

[ 0 0 7 9 ] ±EUt«K:.fcfttf, «TfiOf^fflS**Sr# 

[0 0 8 0] (1) PLL9 3l:J:otMSM^n 
y ^CKV-li 7 7 h * n y * fg *TCKJ: "0 *>JH 
R»#iB< . -t co J: 0*^0 y Mf-^CKV^g^^-C 
?D-y^7K^y^ (ACf^F) dSfTtoixio cco.t 
9l:ACf^Ht Sl^n 1 co^coK^Jl^ft 
(:?U^8tTfi?: i#T*5^ 7W u-T^FA 
co^tfci^B i s Tt«at&; £^-c#, 7^-r 

7 h * n y ^{s-§-TCKtw£<5V^X[El8S^Sj^$^So 

c oofc^, 7 ^ + >-/>^ s -e*iii(i^ffljfi*-c»^^rffi 

[0 0 8 1] ( 2 ) ^NltfrJftflllHlKfiOrtSB-CitfifcSn* 

C 2 ^cOf^SfP^#5^^C0f^fny— h 6 2 , 6 3 t 
l 4M6 0 1«^iV ±SBttSfD^ 
-1- 6 2, 6 3 co ffi;*m^k:£<H>T mi 4*lHlB 6 0 

l^SfcA, DR AMI 0 0fi9^SB^5>±IS^{B^ a 
(H-^-C 1 , C 2 ?r#^5 w fc^J: 19 , ±fS7^-^>/<7 
LTftbix?) 7 ^-r ^»^Sr±IB^aB ^ n y ^ ff # 
CI, C2l:ioTffl*t5Ct#-C#5. 
[0 0 8 2] W±*«W#*cJ:oT*Sn*:*WSr** 

[0 0 8 3 ] Wifi, El l otcjot^x^^^^tb^coBB 
*6XV»T4tW^^a y ^ K7 HV<>7®)^60W^^^ 

^^-^X, Y, ZtCf^KLT, — ocr)^BBA*(t*RT 
_T E S T SrJSffl 1 5 C t S« ^co^coSb^^ 

-Y^^^BIl 3ic.^^ix^ 0 ^MfBA*« ^RT_T E 

7^7K^^#ffhlx^ ^/c, ^[5A^m^-Rt_ 
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[0 0 8 4] SI 1 4 (a) fCJ4, aSiMM^I- 4 [§]»(»# 
t , (K*«if^i"*EI*»» t ***** * 7*te£*ix* 

[0 0 8 5] (Slow Path) ^ / 

— (Norma 1 Path) frfeZE'tZWrS' 

(CJ4, H14 (a) ^$n-5«fiKSrSffli-^oo*A 

[0 0 8 6] 7jy^7ny^iUH (2114 (b) 

;/ 7 3 **^^tgf^S 4411:, D Q S Srr U"<A< 
DX^ — #'<D9i 9 iA^^*Jffl)1-^) tcbb<DT 1/ Y>f— 
h4 4 2^SnS 0 DSQMW U^f^ 
x — ^ ffi^- DC^I^n/cf-^^7yKy- h 4 4 
2 ^LT7 y ^7n y^**0)*lB«|3ffi4 4 1 tcfi 
SSn5 9 U&>Lj4#S>* DQ S$H^n — u-c/ucom 

n y^**^*igltl4 4 1 Ktte*£ft*V* 0 

[0087] 014 (a) tr*3VNTI4, ffi&;fttf«&a> 
/^«li-J:oT7y 7 7 J 7ny^>f^ftU 

[0 0 8 8] WR^^ n-/^ tks : i^WJlijl^ 
U:f4, ^(7) 4 9 n— /n^TO^ uytT Y'<^*t£ 
'frtz>t\t£\,^£ 0 \Z^ DQSgWn-l/^/W:|^^i 
Z>Z.tX\ ~7 U y n y ^**0#fgfSS 4 4 1 -CO 

^-^KOa^spUtS^So Ell 4 (c) trjoits* 

-f^C, D*S-tiT,^tBSi-So 1314 (a) (rjo^T 
14, 7^77 9 7P77 P 4 5 3, 454, 457, 45 
8, 4 6 1, 4 6 2, 4 6 8 ^Lt, P^ZfCXltDfr 

[0 0 8 9] ft, fflftis^ o-/<^-Cfc5 C i: 

[oo9o] «([a**ii*c^c2w<^-e^v^a^^tt % . 

.014 (c) \z*$ttZ>#'f7AJLt*B&&m£inZ>o # 
^y°AXflB-C14, DQSS^W U^W^BJe*^ 

[0091] ^)$i90giaoT(t e^co 

[0 0 9 2] &&;<D=2T • ±/i'&ffl.?f.&t>l£X 

— ocol S I #RW£ix5S^#fc5j&s. ^^SS^tr 

£r!£lt£ 4 5Cltt)I^ 0 



[ 0 0 9 3] U±conmx\t^t Lt*«M*l:J:ot 
4 4iifc«W**^ir*i:"*ofcipJffl»«p-Cfc5DRA 

»36sn«bo-cttft<, *«*»(»*srisBi^i£<ai 

[0 0 9 4] #|BWf4* i: bttS^n ****** 
[0 0 9 5 ] 

[0 0 9 6] t^UTfTfcixS 
itgXtt 9 tz*b<D? n s/ 4 » 1 3e/£[e1£§ 

49, ^*^>^<^"C<o(S#iliBSr«ix.S*:»ic{t ^§-IB 
[0 0 9 7] sit, #*ttS«EKort»^&*£*L5 

t"^ h^n y ^ff -§-co^ * ^J&fcBSrfr r)ti theory v?J$ 
LBSSgc!:, : cox ^ ^ffilHllloaiM^ t^MH 

[Hi] **w^^s^*«afiaKo— 

[SI 3] ±IEiB8MSE!B^i3»t5iKt!i^-er^^^ 

[0 4] ±iB»aL s i (DmigmmztoirZ)? * y*m 

[@5 ]"±Ei B^WlHlSSiw^^ix^ ^ o ^ i/SEK 
[161 ±IB^ny^^fi£[a^wg-SnS»l4j*lE]B 

cofs^jm s§ ig..& v-t oftf^R m x- * 5 0 

[{217] ±E^ n y ^ 4«0SI:tsn5» 2 4^ES 
[0 8] ±IS^ n y ? 2iJ&\E}&<Dmmt£m / E? 4 5 >^ 
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[0 9] ±fE^n y^^figmgg^^-^JxS^-y^ailHl 

[mio] ±t&? a y?&f&mm^*i\z>/<>\s?.>}E.f& 

[Hi 2] n -y^^[o]gg^-^*ix5*7V^cO 

.[Ell 3] ±fEi?P- y; ?^j3g;[a]gg^$Six5-'<^^^ 
[114] ±te§ B^llrlHlSgroSiJcOffi^py a y?mR 

mi s] ±isf^sL s i <n^fcwmikm7"o 



1 Bl^n^ 

2-1-2-5 7V v y'y a > 7 5 
3 «ffiiaft«£S 

5 ^-*ffi«« 

6. 

6i, 62 try- h 

1 0 0 f&JML S I 

15 3' A^SSg 

15 4 ttlAf-^ISiya * * 

1 5 5 ta*ElB 

156 ^^y-^i/h 

1 5 8 - 1 .6 1 7^>>7'70 7 

6 0 1 mi i^clElgg 
6 0 2 3l2£/&[E]&g 
603 — 60 5 4 ^*<—9 

6 0 6-608 T^Ky- h 
6 0 9 — 6 1 2 irTf— h 



[01] 



[EB2 ] 



01 

fctfcHs^ O [PRPajT 



(CNTL) 

Si 
Dl 



5 



D2 



D3 



7W* 
3 



2-1 



7^7° £_ 
7W 



2-2 



7'JtfT £_ 
7W 



2-3 



PASS 



ii 




1W 



.2-4 
DOl 



.2-5 

D02 



Hmisr| — </ 



-CK 
-SCK1 
— 'SCK2 



(O 



D 

ST 
CK 
SCK1 - 
SCK2- 





LA 

D 

SI 
CK 
SCK1 
SCK2 


QM 


L2 

QM 

CK 

SCKL1 
SCK2 


Q 





















(b) 



' Art 




. &± 




CK 


SCK1 


SCK2 


QM 


0 


L 


L 


L 


D 


Q-l 




H 


L 


L 


QM-1 


QM 




L 


L 


I! 


QM— 1 


Q-l 




L 


H 


H 


SI 


Q-l 


^gr 


H 


L 


H 


OM-1 


QM . 




* 


H 


L 






&.lt 


H 


H 


H 









[H'9] 



H : ->W b^JL/ 
L : n—l"^}]/ 
* : i£;& 
X-l : Xm^<Dffi 



SCK1 Fbero t)' 



[(214 ] 



12} 9 



612 




x 61(84) 
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[03] 



[111] 



TCK 
SCK1 

CK 

SCKZ 





ft 




r 


~j 






i 








u 



men v&mw% 

Advance 




Vdd 



741-1 




CMP 



111 112 114 



\^dhJ\\\±^]J\ 



A^.B(Z)£% cmp»i 



A<T3CTil$ CMP=0 



74 



[05"] 



ime] 



Sys-CK- 



TCK- 
Cl- 
C2 - 

Shift - 
Mode- 



PLL-scan - 
. X - 
Y - 

z - 



r 601 



TCK 


LSSD-A 


CI 




C2 


LSSD-B 


Shift 




Mode 


LSSD-C 






TCK 

PLL-scan LSSD-A 

X LSSD-B 
Y 

z LSSD-C 



605 
602 



608 



(SCKl) 



611 



(SCK2) 



612 



(b) 







*3r-V > 








TCKS'7h 


eves m 


PLLy7h 




C1/C2 


PLL>7h 


Sy»-CK 


sw 


0 


0 


0 


0 


0 


0 


TCK 


0 


-TLT 


u 


-TLT 


-TLT 


0 


_n_r 


CL 


n 


0 


JTJ 


0 


0 


-TLT 


0 


C2 


0 


0 


"LTL 


0 


0 


"LTL 


0 


Mode 


0 


1 


l 


1 


1 


1 


] 


Shift 


don't care 
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